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DETAILED ACTION 
Response to Amendment 

1 . The amendment was received on March 30, 2006. Claims 1 -3,6-1 3,16-23,26-36 
are pending. 

Specification 

2. Due to the amendment the objection to the specification is withdrawn. 

Claim Objections 

3. Due to the amendment, the objection to claim 26 is withdrawn. 

Response to Arguments 

4. Applicant's arguments, see amendment page 10, filed 3/30/2006, with respect to 
the rejection(s) of claim(s) 1-3,6-13,16-23,26-36 under 103(a) have been fully 
considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made in view of 
Sato et al. (cited English Translation of previously cited JP 403259193 A). 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1,6,9,11,16,19,21,26,29 and 35 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Parker et al. (US Patent 5,323,247 A) in view of Sato et al. 
(cited English translation of JP 403259193 A) and further in view of Apostolopoulos et 
al. (US Patent 5,850,294 A). 

Regarding claim 1, Parker et al. teaches a method of enhancing an image, 
comprising: 

a) first, smoothing the image (Fig. 9, numerals 902 and 904 smoothes or 
,( blur[s]" in col. 18, line 42.) using a filter to produce a smoothed (blurred) image (Note 
that the blur is mentioned as not being noticeable; however, regardless if the blur is 
noticeable or not, the blur is still present. Perhaps a user has to look closely in order to 
notice the blur similar to a halftone image, where a person may have to look closely in 
order to notice that the image is made of dots.); 

b) detecting an edge ("edge detection" in col. 18, line 55) in the smoothed 
image (Edge detection is performed on an image "with... blurring" in col. 18, line 54.); 
and 
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c) performing lowpass filtering ("low pass filter" in col. 18, line 65) on the 
smoothed image to produce an enhanced image (that "does not contain artifacts" in col. 
19, lines 15,16). 

Parker et al. does not teach the limitation of the claimed "sharply peaked filter," 
but does teach using "conversion of binary to gray scale" in col. 18, line 41 that results 
in a smoothed or blurred image and the method of converting can be modified or 
"extended" in col. 18, line 43. Thus, Parker et al. suggests to one of ordinary skill in the 
art that the method of converting from binary to gray scale as taught by Parker et al. can 
be modified. 

Sato et al. teaches a conversion or "converts" in page 4, 2 nd to last line from 
binary to gray scale and a sharply peaked filter as shown in page 6 of an array of 
numbers. 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Parker et al.'s teaching of converting from binary to gray scale 
with Sato et al.'s teaching of converting from binary to gray scale, because Sato et al.'s 
conversion from binary to gray scale is "displayed at a lower cost" on page 10, line 12. 
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In addition, the combination of Parker et al. does not teach the claimed wherein 
lowpass filtering is performed using a high frequency cutoff filter only on non-edge areas 
of the smoothed image as determined by the edge detection. However, Parker et al. of 
the combination does cite another teaching about lowpass filtering in col. 18, line 62 to 
col. 19, line 3 that uses "edge detection" in col. 18, line 56. Thus, the combination of 
Parker et al. suggests to one of ordinary skill in the art to learn lowpass filtering using 
edge detection from other references. In addition, Parker et al. mentions operations "not 
associated with edges" in col. 19, line 32, Thus, Parker et al. suggests that the edge 
detection of col. 18, line 56 is able to distinguish between an edge and not an edge; 
however, Parker et al. is deficient in any teaching, which would require one of ordinary 
skill in the art to find a teaching that is able to distinguish between an edge and not an 
edge in order to carry out the above mentioned operations. 

Furthermore, Parker et al. teaches that "blurring... provides an increased capacity 
for edge detection" in col. 18, lines 55,56. However, Parker is deficient in a teaching of 
edge detection, which would motivate one of ordinary skill in the art to find a teaching 
that uses blurring with edge detection. 

Apostolopoulos et al. is a reference that teaches lowpass filtering (Fig. 7, num. 
87) with edge detection (fig. 7, num. 85 and 86) as suggested by the combination of 
Parker et al. and teaches the remaining limitation of claim 1 of: 
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a) wherein lowpass filtering (Fig. 7, num. 87) is performed using a high 
frequency cutoff filter only on non-edge areas (Fig. 7, label: FALSE EDGES) of the 
smoothed image (Fig. 7, label: "NON-EDGES" which are smoothed by fig. 7, num. 87 to 
"update" in col. 8, line 18 the image of fig. 7, num. 85 as mentioned in col. 8, lines 16- 
22.) as determined by the edge detection. 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify the combination of Parker et al. with Apostolopoulos et al., 
because, Apostolopoulos et al./s teaching of smoothing with edge detection "reduce[s] 
distortion" in col. 7, line 66 and would enable the above mentioned operations not 
associated with edges of Parker et al. to be accomplished. 

Regarding claims 6 and 26, Parker et al. of the combination teaches the 
method of claim 1 , wherein detecting the edge comprises: 

a) applying an edge filter (fig. 9, num. 908 is referred to as a "filter" in col. 18, 
line 65 that uses "edge detection" in col. 18, line 56.) to the smoothed image. 

Claim 9 is rejected the same as claim 1 . Thus, argument similar to that 
presented above for claim 1 is equally applicable to claim 9 except for the limitation of 
"halftoned image" which is taught in Parker et al. in fig. 9, num. 900. 

Claim 11 is rejected the same as claim 1. Thus, argument similar to that 
presented above for claim 1 is equally applicable to claim 1 1 except for the limitation of 
an article as shown in Parker et al., fig. 4,num. 406. 

Claim 16 is rejected the same as claim 6. Thus, argument similar to that 
presented above for claim 6 is equally applicable to claim 16. 
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Claim 19 is rejected the same as claims 9 and 1 1 . Thus, argument similar to that 
presented above for claims 9 and 1 1 is equally applicable to claim 19. 

Claim 21 is rejected the same as claim 1 . Thus, argument similar to that 
presented above for claim 1 is equally applicable to claim 21 except for the limitation of: 

a) a memory (Fig. 4,num. 406) that stores executable instructions; and 

b) a processor (Fig. 4, num. 405) that executes the instructions. 

Claim 29 is rejected the same as claims 1 and 21. Thus, argument similar to that 
presented above for claims 1 and 21 is equally applicable to claim 29. 

Regarding claim 35, Parker et al. of the combination teaches the method as 
recited in claim 1 , wherein the method of enhancing an image (Fig. 9) is performed in 
one pass (Fig. 9 is one pass because the method of claim 9 does not loop back as 
shown in the figure.). 

7. Claims 7,8,17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Parker et al. (US Patent 5,323,247 A) in view of Sato et al. (JP 403259193 A) and 
further in view of Tretter (US Patent 5,798,846 A). 

Regarding claim 7, Parker et al. teaches a method of enhancing an image, 
comprising: 

a) smoothing the image (Fig. 9, numerals 902 and 904 smoothes or "blur[s]" 
in col. 18, line 42.) using a filter to produce a smoothed (blurred) image; 

b) performing lowpass filtering ("low pass filter" in col. 18, line 65) to produce 
an enhanced image (that "does not contain artifacts" in col. 19, lines 15,16). 
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Parker et al. does not teach the limitation of the claimed "sharply peaked filter," 
but does teach using "conversion of binary to gray scale" in col. 18, line 41 that results 
in a smoothed or blurred image and the method of converting can be modified or 
"extended" in col. 18, line 43. Thus, Parker et al. suggests to one of ordinary skill in the 
art that the method of converting from binary to gray scale as taught by Parker et al. can 
be modified. 

Sato et al. teaches a conversion or "converts" in page 4, 2 nd to last line from 
binary to gray scale and a sharply peaked filter as shown in page 6 of an array of 
numbers. 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Parker et al.'s teaching of converting from binary to gray scale 
with Sato et al.'s teaching of converting from binary to gray scale, because Sato et al.'s 
conversion from binary to gray scale is "displayed at a lower cost" on page 10, line 12. 

The combination of Parker et al. does not teach limitation the last limitation of 
applying a median filter, but does teach that additional processing (Parker et al., fig. 9, 
num. 910), which can be "modified" in col. 19, line 41, of "patterns" in col. 19, line 39 is 
performed after the lowpass filtering (Parker et al., fig. 9,num. 908). Thus, Parker et al. 
teaches that fig. 9, num. 910 can be modified to process patterns; thus, Parker et al. 
suggests to one of ordinary skill in the art to find a "con-ventional means" in col. 19, 
lines 42,43 for processing patterns which can be used to modify fig. 9, num. 910. 



Application/Control Number: 09/855,292 Page 9 

Art Unit: 2624 

Tretter teaches a means or "median filter" in the abstract for processing 
"patterns" in the abstract as suggested by the combination of Parker et al. and the 
remaining limitation of claim 7 of: 

a) applying a median filter ("median filter" in the abstract) to the enhanced 
image, wherein the median filter is designed to reduce artifacts ("moire" in the abstract) 
on the enhanced image. 

Tretter does not teach applying a median filter to an enhanced image. 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Parker et al.'s teaching of the claimed enhanced image that 
"does not contain artifacts... associated with low pass operations" in col. 19, lines 15-17 
and fig. 9, num. 910 that can be modified to process patterns with Tretter' s teaching of 
the median filter, because Tretter's median filter is able to "minimize the moire patterns" 
in the abstract i.e. provides a better "quality" in col. 1, line 50. 

Claim 8 is rejected the same as claim 1 . Thus, argument similar to that 
presented above for claim 1 is equally applicable to claim 8 except for the limitation of: 

a) wherein the median filter is applied only to non-edge areas (or "preserve 
straight lines" in col. 2, line 41.) of the enhanced image. 

Claim 17 is rejected the same as claim 7. Thus, argument similar to that 

presented above for claim 7 is equally applicable to claim 17 except for the 
limitation of an article as shown in Parker et al., fig. 4,num. 406. 

Claim 18 is rejected the same as claim 8. Thus, argument similar to that 
presented above for claim 8 is equally applicable to claim 18. 
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8. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Parker 
et al. (US Patent 5,323,247 A) in view of Sato et al. (JP 403259193 A) and further in 
view of Apostolopoulos et al. (US Patent 5,850,294 A) and Tretter (US Patent 5,798,846 
A). 

Claim 10 is rejected the same as claim 7. Thus, argument similar to that 
presented above for claim 7 is equally applicable to claim 10. 

9. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Parker 
et al. (US Patent 5,323,247 A) in view of Sato et al. (JP 403259193 A) and further in 
view of Apostolopoulos et al. (US Patent 5,850,294 A) and Tretter (US Patent 5,798,846 
A). 

Claim 20 is rejected the same as claims 1 , 7 and 8. Thus, argument similar to 
that presented above for claims 1 ,7 and 8 is equally applicable to claim 20. 

10. Claims 27 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Parker et al. (US Patent 5,323,247 A) in view of Sato et al. (JP 403259193 A) and 
further in view of Apostolopoulos et al. (US Patent 5,850,294 A) and Tretter (US Patent 
5,798,846 A). 

Claim 27 is rejected the same as claim 21 . Thus, argument similar to that 
presented above for claim 21 is equally applicable to claim 27 except for the limitation 
of: 

a) wherein the processor (Tretter, fig. 2,num. 102) executes instructions (via 
fig. 2, num. 101) to apply a median filter (Fig. 3,num. 133) to the enhanced image. 
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Claim 28 is rejected the same as claims 1 and 8. Thus, argument similar to that 
presented above for claims 1 and 8 are equally applicable to claim 28. 

11. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Parker 
et al. (US Patent 5,323,247 A) in view of Sato et al. (JP 4032591 93 A) and further in 
view of Apostolopoulos et al. (US Patent 5,850,294 A) and Tretter (US Patent 5,798,846 
A). 

Claim 30 is rejected the same as claims 7 and 8. Thus, argument similar to that 
presented above for claims 7 and 8 is equally applicable to claim 30. 

12. Claims 31 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Parker et al. (US Patent 5,323,247 A) in view of Sato et al. (JP 403259193 A) and 
further in view of Apostolopoulos et al. (US Patent 5,850,294 A) and Tretter (US Patent 
5,798,846 A). 

Regarding claim 31, Parker et al. of the combination teaches the method of 
Claim 7, further comprising: 

a) detecting an edge (Fig. 9, num. 908 performs "edge detection" in col. 18, 
line 56) in the smoothed image (The output of fig. 9, num. 906) before performing 
lowpass filtering. 

Parker et al. does not specify when the lowpass filtering occurs in relation to 
edge detection. However, Parker et al. of the combination does cite another teaching 
about lowpass filtering in col. 18, line 62 to col. 19, line 3 that uses "edge detection" in 
col. 18, line 56. Thus, the combination of Parker et al. suggests to one of ordinary skill in 
the art to learn lowpass filtering using edge detection from other references. 
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Apostolopoulos et al. is a reference that teaches lowpass filtering (Fig. 7, num. 
87) with edge detection (fig. 7, num. 85 and 86) as suggested by the combination of 
Parker et al. and teaches the remaining limitation of claim 1 of: 

a) detecting an edge (Fig. 7, num. 85) in the smoothed image (The output of 
fig. 97) before performing lowpass filtering (Fig. 7, num. 87 performs lowpass filtering 
with respect to a current pixel and already smoothed pixel of the image as mentioned in 
col. 8, lines 16-22.). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify the combination of Parker et al. with Apostolopoulos et al., 
because, Apostolopoulos et al./s teaching of smoothing with edge detection "reduce[s] 
distortion" in col. 7, line 66. 

Claim 32 is rejected the same as claims 1 and 6. Thus, argument similar to that 
presented above for claims 1 and 6 is equally applicable to claim 32. 
13. Claims 33 and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Parker et al. (US Patent 5,323,247 A) in view of Sato et al. (JP 4032591 93 A) and 
further in view of Apostolopoulos et al. (US Patent 5,850,294 A) and Tretter (US Patent 
5,798,846 A) and Fan et al. (US Patent 6,621,595 B1). 

Regarding claim 33, Parker et al. of the combination does not teach the claimed 
processor. However, Parker et al. of the combination does cite another teaching about 
lowpass filtering in col. 18, line 62 to col. 19, line 3 that uses "edge detection" in col. 18, 
line 56. Thus, the combination of Parker et al. suggests to one of ordinary skill in the art 
to learn lowpass filtering using edge detection from other references. 
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Fan et al. teaches lowpass filtering with detecting edges as shown in fig. 1 ,num. 
114 and 116 and the remaining limitation of claim 33 of: 

a) a processor (Fig. 1 ,num. 110) that executes instructions (via the arrows of 
fig. 1) to detect an edge (Fig. 7,num. 708) in the smoothed image (The output of fig. 
7,num. 706). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Parker et al.'s teaching of lowpass filtering with edge detection 
with Fan et al.'s teaching of edge detection with lowpass filtering, because Fan et al.'s 
teaching of a processor is "readily found in a conventional personal computer" in col. 3, 
lines 31 ,32. 

Claim 34 is rejected the same as claims 1 and 6. Thus, argument similar to that 
presented above for claims 1 and 6 is equally applicable to claim 34. 
14. Claims 2 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Parker et al. (US Patent 5,323,247 A) in view of Sato et al. (JP 403259193 A) and 
further in view of Apostolopoulos et al. (US Patent 5,850,294 A) and Gupta et al. (US 
Patent 5,852,475 A). 

Regarding claim 36, the combination of Parker et al. does not teach the 
limitation of claim 36. However, Parker et al. of the combination does cite another 
teaching about lowpass filtering in col. 18, line 62 to col. 19, line 3 that uses "edge 
detection" in col. 18, line 56. Thus, the combination of Parker et al. suggests to one of 
ordinary skill in the art to learn lowpass filtering using edge detection from other 
references. 
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Gupta et al. teaches "low pass filtering]" in col. 9, line 48 with edge detection or 
"pixel classification" in col. 9, line 42 as suggested by Parker et al. of the combination 
and the remaining limitation of claim 36: 

a) comparing a predetermined threshold ("threshold" in col. 12, line 35) with 
the results ("gradient" in col. 12, line 35) of edge filtering , and 

b) wherein edge values determined by the edge filtering that exceed (or is 
"greater in col. 12, line 38) the threshold are ignored (or "unchanged" in col. 9, line 46) 
during lowpass filtering (in col. 9, line 48). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Parker et al.'s teaching that uses low pass filtering with edge 
detection with Gupta et al.'s teaching of edge detection with low pass filtering, because 
Gupta et al.'s teaching "prevents] edge smearing" in col. 9, line 50. 

Regarding claim 2, Parker et al. of the combination teaches the method of claim 
1 , wherein smoothing comprises: 

a) applying a two-dimensional filter ("two-dimensional filter" in col. 18, line 
50) to a pixel in the image. 

Parker et al. does not teach the remaining limitations of claim 2, but teaches that 
a two-dimensional filter can be used to "extend" in col. 18, line 50 "one dimensional... 
processing" in col. 18, line 49. However, Parker et al. does not show how to extend the 
one-dimensional processing with a two-dimensional filter. Thus, Parker et al. suggests 
to one of ordinary skill in the art to use a teaching that teaches how to extend one- 
dimensional processing to two-dimensional processing. 
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b) storing a pixel processed by the two-dimensional filter in the smoothed 
image (Fig. 5C, num. 543 processes pixels from "memory" in col. 14, line 44 in order to 
"replace" in col. 14, line 45 pixels in the memory with pixels that are smoothed with the 
lowpass filter also referred to as "two-dimensional filter" in col. 14, line 45.); and 

c) repeating storing and applying for one or more other pixels in the image 
(Fig. 5C shows a loop, numerals 543,544,541,542 where the numerals repeatedly 
performed the claimed storing and applying.). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Parker et al.'s teaching of expanding one dimensional 
processing with Gupta et al.'s teaching of two-dimensional processing as shown in fig. 
5C,num. 544, because Gupta et al.'s two-dimensional processing "removes... noise 
and... artifacts... (col. 21, lines 17,18)" and is "separable... in each direction" in col. 21, 
lines 7,8. Thus, Parker et al.'s one dimensional processing can be combined to form a 
two-dimensional processing. 

15. Claims 3,12,13,22 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Parker et al. (US Patent 5,323,247 A) in view of Sato et al. (JP 
403259193 A) and further in view of Apostolopoulos et al. (US Patent 5,850,294 A) and 
Roetling (US Patent5,343,309 A). 

Regarding claim 3, Parker et al. of the combination teaches the method of claim 
1 , wherein lowpass filtering comprises: 

a) applying a one-dimensional filter ("filter" in col. 18, line 65) to a pixel in the 
smoothed ("blurr[ed] M in col. 18, line 55) image. 
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Parker et al. of the combination does not teach the filter is the claimed one- 
dimensional filter and the remaining limitations, but does teach that another reference in 
col. 18, line 67 to col. 19, line 3 teaches filtering of noise with low pass filtering in col. 
18, lines 62 to col. 19, line 17. Thus, Parker et al. suggests to one of ordinary skill in the 
art to find another teaching that teaches low pass filtering of noise. 

Roetling teaches lowpass filtering in figure 2, num. 34 of artifacts or "moire" in 
col. 1 , line 43 as suggested by Parker et al. and teaches the remaining limitation of 
claim 3 of: 

a) applying a one-dimensional filter (fig. 2, num. 36 as shown in fig. 4C,num 
50) to a pixel in the smoothed image (The output of fig. 2, num. 32 was previously 
smoothed or lowpass filtered image in fig. 2, num. 36 and passed to fig. 2, num. 32 via 
num. 37.); 

b) storing a pixel processed by the one-dimensional filter in the enhanced 
image (The process of fig. 2, num. 62 corresponds to a printed document or the claimed 
enhanced image which inherently stores pixels since the document is a sheet of 
paper.); and 

c) repeating storing and applying for one or more other pixels in the 
smoothed image (When fig. 2 receives more pixels the claimed applying and storing are 
repeated for each pixel to print objects formed of pixels on a document.). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Parker et al.'s teaching of low pass filtering of noise with 
Roetling's teaching of lowpass filtering of moire, because Fisch's teaching of lowpass 
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filtering of moire or halftone images provides "better edge smoothing and reduced edge 
blurring (col. 3, line 44)." . 

Claims 12,13,22 and 23 are rejected the same as claim 3. Thus, argument 
similar to that presented above for claim 3 is equally applicable to claims 12,13,22 and 
23. 

Conclusion 

16. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Kuo et al. (US Patent 6,947,178 B2) is pertinent as teaching a method of de- 
screening or inverse halftoning. That performs lowpass filtering in fig. 4,num. 402 and 
smoothing in fig. 4,num. 470 and "locating edge points" in col. 4, line 59. This reference 
is applicable to claim 1. 

17. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dennis Rosario whose telephone number is (571) 272- 
7397. The examiner can normally be reached on 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh Mehta can be reached on (571) 272-7453. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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